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OPrAHH3AU,HR rEPMHHAJIBHOrO MATEPHAJIA 
H flHHAMHKA PA3MH02CEHHR MATEPHHCKHX CnOPOU,HCT 
POM ECHINOSTOMA (TREMATODA: ECHINOSTOMATIDAE) 

© r. JI. ATaee, A. H. AeaHecHH, C. Jloxep, A. A. J^oSpoBOJibCKHH 

H3yneHHe opraHH3auHH repMHHajibHoro . MaTepnajia h jiHHaMHXH pa3MHO>xeHH5i MaTepHHCKHx 
cnopouHCT TpeMaTO^ HMeeT npHHUHnHajibHO BaxcHoe 3HaneHHe jjjih npaBRiibHOH oueHXH npnpojibi 
3THX OpraHH3MOB (,Ho6pOBOJIbCXHH H JIp., 2000), 6e3 Hero B CBOK) OHepe^b HeB03M0XCeH XOppeXTHblH 
aHajiH3 nyreft CTaHOBjieHHx paccMaTpHBaeMoro TaxcoHa. IIpOBejieHHoe HccjiejiOBaHHe noKa3ajio, hto 
repMHHajibHbift MaTepnaji MHpauHjiHeB 3XHHOCTOMaTHji (poa Echinostoma) npejicTaBjiaeT co6oh 
THnHHHyio repMHHajibHyio Maccy. IIocjiejiHHH coaepxtHT nojiHocTbio ccJiopMHpoBaHHbie reHepaTHBHbie 
KJieTKH, HeCKOJlbKO KJieTOK, HaXOJJimjHXCH Ha pa3HbIX CTaaHHX «(})H3HOJIOrHHeCKOrO» C03peBaHHH, H 
2—3 HeflH(|)(]3epeHUHpOBaHHbie kjictxh. JXrm MHpauHjjHeB H3yneHHbix npejiCTaBHTejieH pona Echino¬ 
stoma xapaKTepHa He6ojibmaa BapnaOejibHOCTb b cTeneHH pa3BHTHH repMHHajibHoro MaTepnajia, 
npoHBjiiiiomaaca xa k Ha MexcBHflOBOM, Tax h Ha BHyrpHBHaoBOM ypoBHax. Tax, y MHpauHjiHeB 
E. paraensei b cocTaB repMHHajibHoro MaTepnajia Moryr BxojjHTb He TOJibxo reHepaTHBHbie xjieTXH, 
HaxofliimHecfl Ha pa3Hbix CTajjnax «C03peBaHHH», ho h npncTynHBuiHH x apodneHHio 3apoAbim. 
y E. caproni Hnnero nojioOHoro Ha6jnoaaTb He yaaeTCH. 3th HeOojibiiiHe pa3JTHHHa b opraHH3auHH 
repMHHajibHoro MaTepnajia MHpauHjiHeB 3aMeTHO cxa3biBaioTca Ha jjHHaMHxe pa3MHOxceHHH napa3H- 
THHeCXOH (J)a3bl pa3BHTHH MaTepHHCXOH CnOpOIJHCTbl. OOcyXCJjaeTCH B03M0XCH0CTb B03HHXH0BeHHH 
nejioreHe3a b sbojiiouhh MaTepHHcxnx cnopouHCT. 


HHTepeC K )KH3HeHHbIM UHKJiaM TpeMaTOfl HeyKJIOHHO B03paCTaeT. IIpHHHH TOMy 
HecxojibKO. rjiaBHaa H3 hhx — oco3HaHHe napa3HTOJioraMH Toro cfiaxTa, hto 3bojik>uh5i 
TpeMaTO^ 3to npexyje Bcero 3bojhouhh hx >KH3HeHHbix uhxjiob xax b uejiOM, Tax h 
cocTaBjiiiiomHx hx $a3 h noxojieHHH. K coxcajieHHio, nocjie^HHe H3yneHbi He o^HHaxoBO 
aeTajibHO. OTcyTCTBHe nojiHOueHHbix ^aHHbix no Mop^onoran, 6nojiorHH h oco6eHHOCT5iM 
pa3MHOxceHH5i cnopouHCT h pe^HH HeH36e)KHO OTpaxcaeTC^ Ha HauiHx TpaxTOBKax npnpo^bi 
napTeHHT h cooTBeTCTBeHHO Ha BceM xoMnjiexce npe^CTaBjieHHH o npOHCxoxyjeHHH h 
4)HjioreHHH TpeMaTO#. 

HanMeHee H3yneHHbiM noxojieHHeM >KH3HeHHoro unxjia cocajibiijHXOB ocTaiOTca MaTe- 
pHHCKne cnopouncTbi (MC), b OHToreHe3e KOTopbix CBo6o£HOXCHBymafl paccejiHTejibHaa 
^)a3a — MHpaun^HH cMemieicfl napa3HTHHecxon $a3on, o6HTaiomeH b Mojunocxe. 3 to 
o6yCJIOBJieHO pflflOM o6T>eXTHBHbIX H CySbeKTHSHblX npHHHH. K nepBbIM OTHOCflTCfl MeJIKHe 
pa3MepbI H KOpOTKHe epOKH 2KH3HH MHpaUHflHeB, Tpy^HO^OCTynHOCTb napa3HTHHeCKOH 
$a 3 bi, 6ojibiuoe KOjinnecTBO MeTO^HHecxHx cjioxcHOCTen, CB5i3aHHbix c 3xcnepHMeHTajib- 
HOH nOCTaHOBKOH XCH3HeHHOrO UHKJia, H T. BTOpbie Onpe^eJIHKDTCH OTHOIlieHHeM K 
MHpaUHOTK) Kax X MajI03HaHHM0H JIHHHHXe, H3yneHHe XOTOpOH He MOXCeT ^aTb HHHerO 
cymecTBeHHoro .hjih no3HaHHH TpeMaTO#. 

Bee 3to npHBejio x TOMy, hto no/jaBjiaiomee 6ojibiiiHHCTBO HMeiomHxcii b jiHTepaType 
onncaHHH MHpauH^HeB h conpOBOxyjaiomHX hx HJuiiocTpauHH, xax npaBHjio, xapaxTepH- 
3yeTC5i cxeMaTH3MOM h (^parMeHTapHOCTbK). Oco6eHHO HenojiHOueHHa HH^opMauHii o 
reHepaTHBHbix 3JieMeHTax MHpaun^HH h hx nocjie^yiomeH cyab6e Ha napa3HTHHecxon ^a3e 
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pa3BHTHA b MOJiJiiocKe. A Bejtb aeTajibHoe 3HaHHe ^HHaMHKH pa3MHO)KeHHa MC — nepBoro, 
(J)HjioreHeTHHecKH caMoro apeBHero noKOJieHHa — BaacHeniuHH kjhoh k noHHMaHHio 
HCTHHHOH npHpOflbl )KH3HCHHOrO IJHKJia TpeMaTOfl, 6e3 Hero, B CBOK) OHepeflb, HeB03M0)KH0 
peKOHCTpynpoBaTb paHHHe 3Tanbi craHOBjieHna stoh rpynnbi (floOpoBOJibCKHH h ap., 
2000). Oco6aa pojib b HccjieaoBaHnax Taxoro po^a npnHafljieacHT npeacTaBHTejiaM 
HaHOojiee apxaHHHbix ceMencTB, k HHCJiy KOTopbix, 6e3 comhchhb, othochtcb h ceM. 
Echinostomatidae. 

CpaBHHTejibHbiH aHajiH3 pa3BHTH« repMHHajibHoro MaTepnajia MC flByx bh^ob po^a 
Echinostoma — maBHaa 3a^aHa Hacroamero nccjieztOBaHHa. 


MATEPHAJIbl H METOflbl 

OOtiCktom Hacroamero HccjieaoBaHna nocjiyacnjin flBa BH^a po^a Echinostoma — 
E. caproni h E. paraensei. EjiH3Koe po^CTBO sthx bh^ob He Bbi3biBaeT comhchhh, o^HaKO 
npHBo^HMbie HHxce pe3yjibTaTbi CBH^eTejibCTByiOT b nojib3y hx caMocToaTejibHOCTH. 3to 
ace no^TBepac^aiOT h pe3yjibTaTbi nocjieflHnx nccjieztOBaHHH, b tom HHCJie h MOJieKynapHO- 
OHOJiorHnecKHx (Morgan, Blair, 1995, 1998; Kostadinova, Gibson, 2000). 

Hctohhhkom MaTepnana nocjiyacnjin KyjibTypbi E. caproni h acnBOTHbix-xo3aeB, no n- 
aepxcHBaeMbie b jiaOopaTopnn OnojiornH xchbothmx nepneHbancKoro yHHBepcHTeTa 
(OpaHuna). KyjibTypa E. paraensei jiio6e3HO npejjocTaBjieHa JiaOopaTopnen oxztejia 6 ho- 
jiorHH yHHBepcHTeTa Hbio-MexnKO (CLIIA). MnpauHjjHH o6ohx bhjjob 6biJin nojiyneHbi H3 
3pejibix anu, hctohhhkom KOTopbix cjiyacnjin SKcnepHMeHTajibHO 3apaaceHHbie JiaOopaTop- 
Hbie MbiiuH. HacTb jihhhhok 6biJia ncnojib30BaHa juia 3apaaceHna MOJunocKOB-xo3aeB, nacTb 
ace 3acj)HKCHpoBaHa jyia THCTOJiorHHecKHX h 3JieKTpoHHO-MHKpocKonHHecKHX HCCJie- 
flOBaHHH. 

Una nojiyneHHa napa3HTHHecKon cj)a3bi pa3BHTHa MC E. caproni MHpauH^HaMH stoto 
BH^a ObiJiH 3apaaceHbi mojijik)ckh Biomphalaria glabrata w B. pfeifery. 3apaaceHHio 
no^BeprajiHCb mojijiiockh 2-MecanHoro B03pacTa. CpejjHaa fl03a 3apaaceHHa cocTaBHJia 
9 MHpaUHflHeB Ha OflHOrO MOJlJlIOCKa. HHBa3HpOBaHHbIX MOJIJHOCKOB CO.aepacaJIH B aKBapH- 
yMax npn 26°. KopM cocToan H3 BbicymeHHbix KJieHOBbix jiHCTbeB, pe3aHon mopkobh h 
sjioaen. Cbctoboh peacHM — 12 : 12 h. BcKpbrrna mojijhockob npoBojtHJiHCb xaac^bie 3 h 
b TeneHHe nepBbix cyTOK, 3aTeM eacecyTOHHO Ha npoTaaceHHH nepBbix 7 wen, a b 
nocjie^yiomeM nepe3 Kaacjjbie 2 cyT BnjiOTb no 21-ro jjh a c MOMeHTa 3apaaceHHa. 

JXna rncTOJiorHHecKoro nccjieflOBaHna MHpaunjjHH 6buin 3a(j)HKcnpoBaHbi acH^KOCTbio 
ByeHa. B jtajibHeniueM Hcnojib30BajiH MOjwcjjHUHpoBaHHyK) MeTO^HKy 33J1HBKH b acejiaTHH- 
napac})HH (Langeron, 1949). Ebuin H3roTOBjieHbi nojiHbie cepnn cpe30B 3 — 4 mkm tojihjh- 
Hbi. JXna oKpacKH Hcnojib30BanH reMaTOKCHJiHHbi 3pjiHxa h Manepa c nocjieayiomeH 
nOflKpaCKOH BOflHbIM paCTBOpOM 303HHa. 

fljia npOCBeTHOH SJieKTpOHHOH MHKpOCKOnHH MHpaUH^HeB nOCJie TmaTeJIbHOH npOMblB- 
kh b pacTBope HepHHHa (JjHKcnpoBajiH npn 4° b rjnoTapajibfleniae h Os 0 4 , pa3Be^eHHbix 
Ha (|)oc(|)aTHOM 6yc})epe (pH 7.4). OcMOMOJiapHOCTb 425 mOsm. 3ajiHBKy ocymecTBjiajiH 
b 3noH 812 no MoancJiHUHpoBaHHOH MeTOj^HKe A. OypHbe (A. Fournier; jihh. coo6m.). 
ToHKHe cpe3bi 6buin H3roTOBjieHbi Ha yjibTpaMHKpoTOMe LKB-3. fljia KOHTpacTHpoBaHHa 
cpe30B Hcnojib30BanH ypaHHJiaueTaT h unTpaT CBHHua. H3yneHHe nojiyneHHbix MaTepnanoB 
npoBO^HJiH Ha MHKpocKone Hitachi HU 12 npn ycKopaiomeM HanpaaceHHH 75 kB. 

KpoMe Toro, H3 Tex ace Ojiokob 6buin H3roTOBjieHbi nojiyTOHKHe cpe3bi (1—2 mkm 
TOJimHHon), OKpameHHbie MeTHjieHOBbiM chhhm, TOJiJiynflHHOBbiM chhhm, no MajuiopH H 
a3yp-(|)yKCHHOM. 

flna rHCTOJiorHHecKoro HCCJieaoBaHna napTeHHT, b nepByio onepe^b MC, SKcnepHMeH- 
TanbHO 3apaaceHHbix mojijhockob cjjHKcnpoBajin acn^KocTbio EyeHa hjih XanMH h 3anHBajiH 
b napac})HH no oOmenpHHaTon MeTO^HKe. Cepnn cpe30B 4—5 mkm TOJimHHbi oKpauiHBajiH 
reMaTOKCHJiHHaMH Manepa, EeMepa h 3pjinxa c no^KpacKon 303 hhom. 

fljia CBeTOonTHnecKHx HCCJie^oBaHHH 6biJin Hcnojib30BaHbi MHKpocKonbi Jenoval, 
Loboval h EHOMefl. H3MepeHHa oOtjCktob npoBo^njiH Tpa^nuHOHHbiM cnocoOoM c Hcnojib- 
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30BaHHeM o6T>eKTHBOB X25, X40 H x60. H3-3a HenpaBHJlbHOH <f)OpMbI KJieTOK H flflep 
onpe^ejieHHe hx njiomajjH Ha cpe3ax ocymecTBJiajiH c noMombio oxyjiapHOH cctxh c 
H3BeCTHOH UCHOH CTOpOHbl XBaflpaTai nOACHHTblBaJIH KOJIHHeCTBO KBajipaTOB, nOJIHOCTbK) 
hjih nacTHHHO nepeKpbiBaeMbix H3MepaeMOH CTpyxTypon. OoTopa6oTbi 6wjih BbinojiHeHbi 
Ha onTHnecKHX CHCTeMax Polyvar h Nicon. 


PE3YJIBTATH 

MHpauHflHH E. caproni. 3pejibie, noKHHyBuiHe anueBbie CKopjiynKH MHpauHjiHH 
HMeioT THnHHHoe jma npe,acTaBHTejieH stoto ceMencTBa CTpoeHHe (pnc. 1, A). B cocTaB 
hx Tejia (120—128 mkm juihhm, 35—36 mkm uiHpHHbi) b cpejmeM bxojjht 46.5 ± 0.6 xjieT- 
kh (n = 40; noflcneT npoBo^HJica no HHCJiy a,aep Ha OKpauieHHbix npenapaTax). Ha CBoeii 
noBepx hocth MHpauHflHH HeceT 4 nonepenHbix pajja snHTejinajibHbix njiacTHHOK. B nepeji- 
Heii TpeTH Tejia 3ajieraiOT raHniHH, c6jmaceHHbie b MejniajibHOH njiocKOCTH rjia3a h 
4-ajjepHaa acejie3a npoHHXHOBeHHa. Ha xoOoTxe h no rpaHnue nepBoro h BTOporo pajjOB 
anHTejiHajibHbix njiacTHHOK pacnojiaraiOTca pa3HOo6pa3Hbie ceHcnjuibi. 3a raHrnneM cjier- 
xa acHMMeTpHHHO 3ajieraeT napa uhptouhtob, ot KOTopbix no HanpaBjieHHio k 3aflHeMy 
KOHuy Tejia OTxoaaT xanHJinapbi. 3xcxpeTopHbie nopbi pacnojioaceHbi jiaTepajibHO Ha 
rpaHHue 3-ro h 4-ro pajiOB annTejinajibHbix njiacTHHOK. fleTajibHoe onncaHne coMaTHnec- 
khx CTpyKTyp H3yneHHbix MHpauHjxneB He bxo^hjio b 3a^any Hacroamero HCCJiejiOBaHHa. 
DiaBHoe BHHMaHHe 6buio yaejieHO aHanH3y cocToaHHa repMHHanbHoro MaTepnana. 

npn H3yneHHH MupaunjiueB Ha CBeToonTHnecxoM ypoBHe (npnxcH3HeHHbie HaOjnojieHHa 
Ha BpeMeHHbix npenapaTax, nojiyroHKHe cpe3bi, OKpauieHHbie MeTHjieHOBbiM chhhm hjih 
TOJiJiyHjjHHOBbiM chhhm) xopouio 3aMeTHO, hto npaxTHnecxH Bca 3ajiHaa nojiOBHHa hx Tejia 
3aHaTa rpynnon njiOTHO ynaxoBaHHbix kjictok, KOTopbie no CBoeMy BHeuiHeMy BHfly 
33MCTHO OTJIHHaiOTCa OT OCTaJIbHbIX. fljia HHX B UejIOM XapaKTepHbl OTHOCHTeJlbHO KpynHbie 
pa3Mepbi, HajiHHHe Oojibuioro ny3bipbxoBHjmoro ajjpa c xopouio 3aMeTHbiM ajjpbiuixoM, 
CHjibHaa ,aecnHpajiH3auHa xpoMaTHHa. npaBjja, nocjiejjHHH npH3Hax, Tax ace xa k h pa3Mepbi 
xjieTox, BapbHpyeT b flOBOjibHO uiHpoxHx npejiejiax. OO^eM roMoreHHOH uHTonjia3Mbi Ha 
nepBbiu B3rjia,a OTHOCHTeJlbHO bcjihx. H3-3a ynoMHHaBiuenca Bbiiue ujiothoh ynaxoBXH 
xjieTXH nacTO npHoOpeTaioT HenpaBHJibHyio nojiHroHajibHyio (|)opMy. 

BHeuiHe Bee sth xjictxh cocTaBjiaioT ejumyio rpynny h oneHb noxoacn jxpyr Ha Jipyra 
(pnc. 1, A; 2, A; cm. bxji.). B to ace BpeMa Ha cepnax cpe30B npn Hcnojib30BaHHH 
HexoTopbix THCTOJiorHHecxHX xpacHTenen (b nepByio onepejib reMaToxcnjiHHOB b coneTa- 
hhh c 303hhom) othctjihbo npoaBjiaeTca pa3HOxanecTBeHHOCTb paccMaTpHBaeMbix xjieTox 
(pnc. 1, E). npeacfle Bcero BbwejiaioTca xpynHbie cexpeTopHbie xjictxh (xjictxh 1-ro THna), 
xojiHnecTBo xoTopbix y MHpauHjtneB E. caproni cocTaBJiaeT b cpejjHeM 6.8 ± 0.2 (n = 27). 1 
Hx jiHHeHHbie pa3Mepbi He npeBbiiuaiOT 10—12 mkm. Ojmaxo HenpaBHJibHaa nojiHroHanb- 
Haa (JiopMa h HajiHHHe MaccHBHbix «BbipocTOB» oneHb 3aTpyaHaiOT H3MepeHHe sthx xjieTox. 

XapaxTepHbiH npH3Hax cexpeTopHbix xjieTox — oneHb xpynHbie ajipa ny3bipbxoBH,a- 
Horo THna. njiomajjb cpe3a a,apa b sxBaTopHajibHon 30He cocTaBJiaeT 23.9 ± 0.6 mxm 2 
(n = 20), hto npeBbiuiaeT aHanorHHHbie 3HaneHHa juia a,aep xjieTox jjpyrax THnoB, 
cocTaanaioinHX Teno jihhhhxh. Cbmh ajjpa xapaxTepH3yiOTca oneHb CHjibHOH aecnHpajiH- 
3auneH xpoMaTHHa. KapHonjia3Ma Bbirjia,aHT omnnecxH nycToii. KpynHoe, apxo oxpauiH- 
Baiomeeca ajjpbimxo, xax npaBHjio, 3aHHMaeT cnerxa sxcueHTpHHHoe nojioaceHHe. Hhto- 
njia3Ma sthx xjieTox 303HH0(f)HJibHa. B Hen npncyTCTByioT cxonjieHHa mcjixhx, npejiOM- 
Jiaioinnx CBeT rpaHyji. 

BbiaBjiaeMbie npn Hcnojib30BaHHH THCTOJiorHHecxHX mctojiob xjictxh 2-ro THna npeji- 
CTaanaiOT co6oh THnHHHbie reHepaTHBHbie xjictxh, npHcymne cnopouncTaM h pejtfiaM Bcex 
cocanbinHXOB. Hx o6mee xojihhcctbo o6binHO He npeBbiuiaeT 6. Ohh 6ojiee nojiHMopcfmbi, 
neM cexpeTopHbie. JlHHeiiHbie pa3Mepbi sthx xjictox BapbHpyioT b npejiejiax 5.4—9 mxm 


1 3,aecb h jiajiee P < 0.05. 
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Phc. 1. CrpoeHHe MHpamwHeB TpeMaTo.ii, poaa Echinostoma. 

A — oSmaa cxeMa cTpoeHHH jihhhhkh; E — nponojibHbiH cpe 3 nepe 3 Tejio MnpannaHH E. caprorti; B — npoaojibHbiH cpe3 nepe3 Tejio Miipanmnw E. paraensei ; 3zk — 3pejibie reHepaTHBHbie 
KJieTKW dzK — reHepaTHBHbie kjictkh, HaxonamHecfl Ha pa3Hbix 3Tanax HH(})(|>epeHnHpoBKH; hk — HeaH^epeHiiHpoBaHHbie kjictkh; ck — ceKpeTopHbie kjictkh; hkm — coMaTMHecKwe 
KJIeTKH , MHpauHAHa; sp — 3M6pHOH penHH; A — peKOHCTpyiajHfl no pe3yjibTaTaM npnxcH3HeHHbix HadjnoaeHHH n H3yneHH5i nojiyTOHKnx n napa<J)HHOBbix cpe30B; b, B — pncyHKH 

c napa(J)HHOBbix cpe30B; Maciirrad — 10 mkm. 

Fig. 1. Structure of micracidia of trematodes of the genus Echinostoma. 







(x 6.87 ±0.17; n = 30); cpejmee 3HaneHHe njiomajm cpe3a cocTaBjiaeT 27 ± 0.8 mkm 2 , 
n = 19. CaMbie KpynHbie kjictkh stoh rpynnbi (icaie npaBHjio, hx Bcero 2) name Bcero 
3aHHMaiOT nepejmee nojioaceHne h pacnojiaraiOTca jih6o Henocpe^CTBeHHO 3a, jih6o Meamy 
ceKpeTopHbiMH KjieTKaMH. JlHHeHHbie pa3Mepbi sthx KjieTOK KOJieOjnoTca b npejjejiax 
8.1—9 mkm; iuioma^b cpe3a b SKBaTopnajibHOH Hacra jjocTnraeT 36 mkm 2 . Kjictkh 
nojinroHajibHOH (JiopMbi, ho 6ojiee KOMnaKTHbie, neM ceKpeTopHbie, h He o6pa3yiOT 
KpynHbix BbipocTOB. Ba30(})HjibHaa, hhtchchbho OKpauiHBaiomaaca uHTonjia3Ma OKpyacaeT 
ajjpo b BH^e HepaBHOMepHOH no TOJiumHe KaiiMbi. 

51,apa ny3bipbKOBH^Hbie c ueHTpanbHO pacnojioaceHHbiM KpynHbiM aupbiuiKOM. Kojih- 
necTBO reTepoxpoMaTHHa b hhx 3HanHTejibHO Oojibine, hcm b aupax ceKpeTOpHbix kjictok. 
Hmchho nosTOMy ohh He BbimauaT onTHnecKH nycTbiMH. XpoMaTHH uoBOJibHO paBHOMepHO 
pacnpeuejieH no Kapnonjia3Me h npeucTaBjieH HeOojibuiHMH rpaHyjiaMH h HHTeBmmbiMH 
CTpyKTypaMH. Ilo bccm npn3HaKaM sto «3pejibie», roTOBbie k upoOjieHHio reHepaTHBHbie 
KJICTKH. 

HenocpejjCTBeHHO 3a «3pejibiMH» pacnojiaraiOTca 2—3 kjictkh, JlHHeHHbie pa3Mepbi 
KOTopbix b cpejmeM cocTaBjiaiOT 7.2 mkm. Cootbctctbchho Mejibne h hx aupa c KpynHbiM 
ueHTpanbHO pacnojioxceHHbiM aupbiuiKOM. Hupa xapaKTepH3yiOTC5i HanHHneM Oojibinero 
KOJiHnecTBa reTepoxpoMaTHHa h ero 6ojiee njiOTHOH ynaKOBKOH, neM y «3pejibix» kjictok. 
TeM He MeHee ohh 6e3 bc^khx oroBopOK othochtch k aupaM ny3bipbKOBmmoro THna. 

3aMeTHO 6ojiee MejiKne reHepaTHBHbie kjictkh (jiHHeiiHbie pa3Mepbi 5.4—6.3 mkm; 
cpejmaa njiomajm cpe3a 23 mkm 2 ) 3ajieraiOT b KayuanbHOH nacTH Tejia jihhhhkh. Ohh 
coxpaHaiOT njx pa ny3bipbKOBHjmoro Tnna, ojmaKo KOJinnecTBO reTepoxpoMaTHHa b nocjieu- 
hhx eme Oojibine. B coBOKynHOCTH Bee kjictkh 2-ro THna npeucTaBjiaiOT co6oh reHepa¬ 
THBHbie KjieTKH, Haxouaiuneca Ha pa3Hbix CTajmax j^HcJxJiepeHUHpoBKH. 

CaMoe KayjiajibHoe nojioaceHHe 3aHHMaioT eme 2—3 HeGojibiune kjictkh. Una hhx 
xapaKTepHa cnjibHaa BapnaOejibHOCTb pa3MepoB: JiHHeiiHbie pa3Mepbi 3.6—7.2 mkm 
( x 5.55 ± 0.18, n = 30). Cpejmee 3HaneHHe njiomajm cpe3a 17.6 ± 0.5 mkm 2 (n = 16). Hame 
Bcero ohh o6pa3yiOT KOMnaKTHyio rpynny. MHTeHCHBHO OKpauiHBaiomaaca UHTonjia3Ma b 
BH jje tohkoh KaeMKH OKpyacaeT njiOTHoe ajipo c OojibuiHM KOJinnecTBOM reTepoxpoMaTHHa. 
OcoGeHHO njiOTHO reTepoxpoMaTHH ynaKOBaH b ueHTpajibHOH nacTH ajjpa h no ero nepn- 
(JiepHH. TpaKTOBKa npnpojibi sthx kjictok He Bbi3biBaeT oco6bix coMHeHHH — no bccm 
npH3HaKaM ohh tojdkhm paccMaTpHBaTbca xax THnHHHbie HejmcMiepeHUHpoBaHHbie kjictkh, 
Bxo^amHe b cocTaB repMHHajibHbix Macc napTeHHT OojibuiHHCTBa bh^ob TpeMaTOjj. 

OjieKTpoHHO-MHKpocKonHnecKHe aaHHbie b aeTanax nojjTBepacjiaiOT onHcaHHyio Bbiuie 
KapTHHy. CexpeTopHaa npnpojia kjictok 1-ro THna He Bbi3biBaeT comhchhh. KpynHoe, 
noHTH npaBHjibHO OKpymoe ajipo cojjepacHT SKeueHTpHHHO pacnojioaceHHyio h Kpaime 
reTeporeHHyio no CBoen CTpyKType Hymieojiy. Cjia6o3epHHCTaa, np03panHaa Kapnonjia3Ma 
npaKTHHecKH jinuieHa reTepoxpoMaTHHa. Jlnuib Ha BHyTpeHHen noBepxHOCTH ajjepHOH 
oOojiohkh nocjiej^HHH o6pa3yeT oneHb HeOojibuiHe CKonjieHHa (pnc. 2, B, 7~). B uHTonjia3Me 
b OojibuiOM KOJinnecTBe npncyTCTByioT KaHajibi 3Hjjonjia3MaTHHecKoro peTHKyjiioMa (3nP). 
Hame HaOjuojjaeTca njiOTHaa jiHHeHHaa ynaKOBKa, HecKOJibKO peace BCTpenaeTca kohuch- 
TpnnecKaa. Eojibume ynacTKH uHTonjia3Mbi 3aHaTbi cKonjieHHaMH mcjikhx, HenpaBHJibHO 
oxpyrjibix cexpeTopHbix rpaHyji. nocjiejmne reTeporeHHbi no CBoeii CTpyKType, hto MoaceT 
OTpaacaTb pa3Hbie CTajmH co3peBaHHa cexpeTa. OTHOCHTejibHO HeOojibmne BbiTaHyTbie 
MHTOxomjpHH arpernpoBaHbi b KOMnaKTHbie rpynnbi. 

Kjictkh 2-ro THna (reHepaTHBHbie kjictkh) 3aMeTHO OTjiHHaiOTca ot onncaHHbix Bbime 
(pnc. 2, B — E). Ohh oOjiajjaiOT 6ojiee poBHbiMH KOHTypaMH. Hx uHTonjia3Ma roMoreHHa h 
He cojjepacHT cexpeTopHbix bkjhohchhh. 3nP BbipaaceH oneHb cjia6o. BbiTaHyTbie b juiHHy 
MHTOxomjpHH Tax ace, Kax h b KneTKax 1-ro THna, o6pa3yiOT njiOTHbie CKonjieHHa. 
nocjie^Hne name Bcero 3aHHMaiOT nepn^epHnecKoe nojioaceHHe h jiOKanH3yiOTca noji 
noBepxHOCTHOH MeMOpaHOH. HenpaBHjibHOH cjjopMbi ajjpa sthx kjictok co^epacaT Oojibmoe, 
reTeporeHHoe no CBoeii CTpyKType ajjpbiiuKO h MHoroHHCjieHHbie OTHOCHTejibHO KpynHbie 
CKonjieHHa reTepoxpoMaTHHa. Xopomo no^TBepac^aeTca ^aHHbiMH sjieKTpoHHoii MHKpo- 
CKonHH BapnaOejibHOCTb b CTpoeHHH reHepaTHBHbix kjictok, OTpaacaiomaa npouecc hx 
C03peBaHna. 
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MHpauHflHH E. paraensei. MopcJxxnorHHecKH jihhhhkh E. paraensei (pnc. 1, B) 
oneHb 6jih3kh k onHcaHHbiM Bbiuie MHpaunjiHJiM E. caproni. IIpaBjia, o6mee kojihhcctbo 
KjieTOK, cocTaBjiaiomHx Tejio jihhhhkh y paccMaTpHBaeMoro BHjia, jiocTOBepHO 6ojibiue, 
neM y npejibmymero (x 67.4 ± 1.5; n = 20). 

CaMbie 3aMeTHbie pa3JiHHHH npoABJunoTCJi b opraHH3auHH repMHHajibHoro MaTepnajia h 
TOnOipa(})HHeCKH CB5I3aHHbIX C HHM CneUHaJlH3HpOBaHHbIX CeKpeTOpHbIX KJieTOK. 

no pacnojioxceHHio h oco6chhocthm opraHH3auHH ceKpeTopHbie kjictkh MnpaunjiHeB 
jlByx paccMaTpHBaeMbix bhjiob npaKTHnecKH HjieHTHHHbi. OflHaKO kojihhcctbo ceKpeTop- 
hhx KjieTOK y MHpauHjjneB E. paraensei b cpejmeM cocTaBJiaeT 11.3 ±0.5 (n = 22), hto 
HecKOJibKO 6ojibiue, neM y jihhhhok E. caproni. W cbmh sth kjictkh 3aMeTHO KpynHee: 
cpejmee 3HaneHHe njiomajiH cpe3a hx jmep cocTaBjiaeT 32.3 ± 1 mkm 2 (n = 20). 

Co6ctbchho reHepaTHBHbie 3JieMeHTbi MnpaunjiHeB E. paraensei Taxxce 6ojiee mhoto- 
HHCJieHHbi, neM y jihhhhok E. caproni. 06mee hx kojihhcctbo KOJieSjieTca ot 10 jio 14 h 
b cpejmeM cocTaBjiaeT 11.6 ± 0.2 (n = 20). Hx jihhchhbic pa3Mepbi BapbnpyiOT b npejiejiax 
6.3—9.9 mkm (x 8.28 ±0.17; n = 30). Cpejmee 3HaneHHe njiomajw cpe3a cocTaBjmeT 

36.6 ± 1.2 mkm 2 (n = 28). 

3pejibie reHepaTHBHbie kjictkh jjocTHraiOT pa3MepoB 9 — 9.9 mkm. Bee H3MepeHHbie 
HaMH kjictkh npoMOKyTOHHOH rpynnbi OKa3ajiHCb coBepmeHHO ojiHHaKOBbiMH — 8.1 mkm. 
Tpynna mcjikhx, TOJibKO HanaBiunx jiH(|)(})epeHUHpoBKy kjictok 6ojiee reTeporeHHa no 
pa3MepaM (6.3 — 7.2 mkm). B cbmoh KayaajibHOH nacTH Tejia jihhhhkh TaK xe, KaK h y 
MHpauHj^HCB E. caproni , jiOKajiH3yiOTca 2 — 3 mcjikhc HejmcjxjjepeHUHpoBaHHbie kjictkh. 
Hx pa3Mepbi Taxxce HeMHoro npeBbimaiOT pa3Mepbi aHajiorHHHbix kjictok jihhhhok 
E. caproni : 5.4 — 8.1 mkm (x 6.63 ±0.13, n = 30), epejmee 3HaneHHe njiomajiH cpe3a 

19.6 ± 0.4 mkm 2 (n = 30). 

DiaBHoe xce pa3JiHHHe Mexcjiy MHpauHjuwMH jjByx paccMaTpHBaeMbix bhjjob 3aKjiioHa- 
eTC5i b tom, hto y E. paraensei b cocTaB repMHHajibHoro MaTepnajia Hapajiy c reHepaTHB- 
HblMH KJieTKaMH, HaXOJIflmHMHCJI Ha pa3HbIX CTajlHJIX JIH4x})epeHUHpOBKH, MOiyT BXOJJHTb 
h 3m6phohm. H3 23 AeTajibHO o6cjiejiOBaHHbix MHpauHjmeB 3apojibiiuH pejinn 6mjih 
oGHapyxceHbi HaMH jihuib b Tpex oco6ax, npn stom Kaacjiaa H3 hhx cojjepxcajia no ojiHOMy 
3M6pHOHy. Bee ohh b cbocm pa3BHTHH flOCTHniH CTajiHH «3apojibimeBoro mapa», no 
TepMHHOJiorHH HeHra (Cheng, 1961), t. e. Ha hx noBepxHOCTH yxce 6buia ccJjopMHpoBaHa 
3apojibiiueBaH MeMOpaHa. CaMH 3m6phohm coctohjih npnMepHO H3 20 — 25 OjiacTOMepoB 
(pnc. 1, B ; 2, E). 

Y MHpauHjiHCB, cojiepxcamHx 3apojibimH, kojihhcctbo reHepaTHBHbix kjictok coKpama- 
eTca jio 6—8, ho 3aTO o6mee kojihhcctbo kjictok, oSHapyxcHBaeMbix b Tejie jihhhhkh, 
33MCTHO B03paCTaeT (jio 90). 

Ilapa3HTHHecKafl $a3a pa3 BHTHh MaTepHHCKOH cnopouncTbi Echi- 
nostoma caproni. PaHee Mbi yxce nojipoGHO onncajiH, HanHHaa c MOMeHTa 3apa)KeHHB 
MOJiJiiocKa, xoji coSbiTHH, CBfl3aHHbix co CTaHOBJieHHeM MHKporeMnnonyjiflUHH napTeHHT 
E. caproni , h jieTajin Mopcj)oreHe3a napa3HTHnecKOH c})a3bi pa3BHTHH MC (Ataev e. a,, 1997; 
ATaeB, 2000). B HacToameM cooGmeHHH Mbi orpaHHHHMCJi aHajiH30M npeo6pa30BaHHH 
repMHjibHoro MaTepnajia, npoTeKaiomHx b npouecce MeTaMopc})03a MnpaunjiHfl, BHejipHB- 
iueroca b MOJiJiiocKa, h nocjiejiyiomero co3pcBaHH5i h (JjyHKUHOHHpoBaHHa MC. 

B TeneHHe nepBbix cyTOK nocjie 3apaxceHH5i, Korjia ocymecTBJiaioTCH rjiySoKHH perpec- 
CHBHblH MeTaMOp$03 BHCJipHBUierOCH MHpaUHJtfHI H CTO MHipaUHB K MeCTy OKOHHaTeJIbHOrO 
nocejieHHfl b cepjme MOJiJiiocKa, repMHHajibHbin MaTepnaji npaKTHnecKH He npeTepneBaeT 
CKOJibKO-HHSyjib 3aMeTHbix h3mchchhh. H onHcaHHbie Bbiuie ceKpeTopHbie, h co6ctbchho 
reHepaTHBHbie kjictkh He h3mchhiotch (pnc. 3, A; cm. bkji.). CKa3aHHoe othochtch h k 
KOJiHHecTBeHHOMy cocTaBy rpynnbi, h k ee nojioxceHHio b Tejie mojiojjoh cnopouncTbi, 
KOTopaa eme bo MHoroM coxpaHJieT nepTbi opraHH3auHH, npHcymne MHpauHjuwM. 

KapTHHa pe3KO MeHHeTCH Ha npOTHJKeHHH BTOpbIX cyTOK. DiaBHbie H3MeHCHH5I CBOJJJITC5I 
K TpeM OCHOBHbIM MOMCHTaMI napa3HTbI yBeJIHHHBaiOTCH B pa3MepaX, B HX Tejie HaHHHaeT 
(J)OpMHpOBaTbCH IUH30UeJIb H OJIHOBpeMCHHO «aKTHBH3HpyiOTC5I» TepMHHaJIbHbie SJieMeHTbl. 
C noHBJieHHeM mejieBHjiHoro 3anaTKa uiH30uejia paHee BnojiHe KOMnaKTHaa rpynna 
ceKpeTopHbix h repMHHajibHbix sjicmchtob «pa3pbixjiaeTca». CocTaBJiaiomHe ee kjictkh 
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pacnojiaraiOTca 6ojiee cboGoaho npaKTHnecKH no Been aahhc Tena cnopoimcTbi. Cexpe- 
TopHbie KjieTKH npn stom name Bcero OKa3biBaiOTC5i CMemeHHbiMH k nepncJiepHH. Cmia- 
AbiBaeTca BneHaTjieHne, hto ohm CTaHOBHTCH CTpyKTypHbiMH sneMeHTaMH (cneimajiH3Hpo- 
BaHHbiMH uHTOHaMn) TeryMeHTa. 3pejibie h AHcjicjiepeHUHpyiomHecfl reHepaTHBHbie kjictkh 
3aHHMaioT 6ojiee ueHTpajibHoe («oceBoe») nonoxeHHe. 

YnoMHHaBiiiHecH npn onncaHnn MnpaumjHeB E. caproni a Be caMbie KpynHbie reHepa¬ 
THBHbie KjieTKH (nepBHHHbie reHepaTHBHbie kjictkh, no TepMHHOJiorHH ATaeBa — ATaeB, 
2000) npHCTynaiOT k ApoOneHHio, hto hccomhchho CBHAeTenbCTByeT o aocthxchhh hmh 
ct3ahh ^yHKUHOHajibHOH 3pejiocTH. ripaBAa, cJ)opMHpyiomHeca 3m6phohm b stot nepnoA 
COCTOHT Bcero JIHUIb H3 2—4 6jiaCTOMepOB. 

Ha TpeTbH cyTKH b cnopoimcrax, jioKajiH3yiomHxca HenocpeACTBeHHO b cepAue, 
OKOHHaTejibHo (J)opMHpyeTca oOmnpHbiH uiH3oaejib (pnc. 3, E). flH^epeHUHpyiOTCH 
ObiCTpo yBejiHHHBaiomHecH b Hncjie KjieTOHHbie sjieMeHTbi «ctchkh Tejia». IIpaBAa, pbixjibie 
CKOIUieHHH COMaTHHeCKHX KJieTOK («napeHXHMHbie OCTpOBKH») eme COXpaHHIOTCH. B 3TOT 
ace nepnofl HannHaeTca npojiH(j)epauHH HeAHcfxjiepeHUHpoBaHHbix kjictok, 3aHHMaBiuHX y 
jihhhhkh caMoe KayAajibHoe nonoaceHHe. npn stom BHOBb o6pa3yiomHeca kjictkh nacTHH- 
ho ^H(J)(J)epeHUHpyioTCH b reHepaTHBHbie (BTopHHHbie reHepaTHBHbie kjictkh, no TepMHHO- 
jiothh ATaeBa), hto npHBOAHT k pocTy o6mero HHCJia reHepaTHBHbix sjicmchtob, nacTHHHo 
ace b CTpyKTypHbie kjictkh (floOpoBOJibCKHH h Ap., 1983). 3a cneT nocjiejiHHx b 30He 
pa3MHoxeHH« HejiH(J)4)epeHUHpoBaHHbix KJieTOK cJiopMHpyeTca AOBOAbHO MomHbiH «napeH- 
XHMaT03HbIH» MBTpHKC, KOTOpblH CTaHOBHTCH OCHOBOH OKOHHaTCJIbHO C})OpMHpyiOmeHCfl 
repMHHajibHOH Maccbi. IIocjiejiHHH b jiajibHenineM, no Mepe yBejinneHna o6i>eMa uiH3ouejia 
H pejiyKUHH 3HaHHTeJIbHOH HaCTH COMaTHHeCKHX («napeHXHMHbIX», HJIH HHTepCTHUHaJIb- 
Hbix, no TepMHHOJiorHH IlaHa — Pan, 1980) kjictok npHoOpeTaeT bha npHKpenjieHHOH 
repMHHajibHOH Maccbi. 3to coctohhhc coxpaHaeTca h Ha nocjiejiyiomHx 3Tanax pa3BHTHH 
(pnc. 3, E). IlepBbie 3m6phohh 3aMeTHO yBejiHHHBaioTCH b pa3Mepax. Ha hx noBepxHOCTH 
(JiopMHpyeTCfl 3apojibnneBaH MeMOpaHa, h ohh b cbocm pa3BHTHH AocTHraioT ctbahh 
3apojibiineBoro uiapa (pnc. 3, E). 

Pa3BHTHe MC, KOTOpbie no TeM HJIH HHbIM npHHHHaM He CMODIH AOCTHHb CneUH(J)HH- 
Horo juih ce6a MecTa nocejieHHH, 3aAepacHBaeTca. B KOHue 3-x cyTOK no CBoeMy CTpoeHHio 
h coctohhhk) repMHHajibHoro MaTepnajia ohh noxoacn Ha 2-cyTOHHbix (pnc. 3, B). 

K Hcxojiy 4-x cyTOK (pnc. 3, F) yBejiHHHBuiHHCH b o6T>eMe niH30uejib 0Ka3biBaeTca 

3anOJIHeHHbIM AOBOJIbHO 3HaHHTeJIbHbIM KOJIHHeCTBOM 3M6pHOHOB, H3 KOTOpbIX pa3MepaMH 
H CTeneHbK) pa3BHTHfl BblJieJIHIOTCH JXE 2 L , C(})OpMHpOBaBinHXCfl H3 2 caMbix KpynHbix 
reHepaTHBHbix kjictok MHpaimAHa. OcTajibHbie 3apoAbiniH 3aMeTHO oTCTaiOT b cbocm 

pa3BHTHH H o6pa3yiOT CBOerO po^a «B03paCTH0H» p5IA - OT caMbix MCJIKHX, COCTOHmHX 

Bcero H3 HecKOjibKHx GjiacTOMepoB, a o 6ojiee KpynHbix, xoth eme h He aocthtiuhx CTajmn 
Hanajia Mopcj)oreHe3a. B cocTaBe repMHHajibHOH Maccbi b 3to BpeMfl 3aBepmaiOTCH 
npoueccbi jiHcJxJiepeHUHauHH btophhhmx reHepaTHBHbix kjictok, 3anac KOTopbix, oAHaxo, 
eme nononHaeTca 3a cneT npoAonacaiomencfl npojiH^epauHH HeAHcjxjiepeHUHpoBaHHbix 

KJICTOK. 

Ha 7-h AeHb nocjie 3apaaceHHa (pnc. 3, JJ) nepBbie 3apoAbiniH npaKTHnecKH 3aBepmaiOT 
cboh Mopc})oreHe3 b MC — y hhx yace xoporno pa3JiHHHMbi ocHOBHbie opraHbi, npHcyume 
MaTepHHCKHM peAHflM, h noHBjiHiOTCfl nepBbie 3M6pHOHbi cjiejiyiomero napTeHoreHeTHnec- 
Koro noKOJieHHH. ChpoacAeHHe nepBbix MaTepHHCKHx peAHH E. caproni nponcxoAHT, KaK 
npaBHjio, nepe3 8 ahch nocjie 3apaaceHHa MOjunocKa. 

B nocjiejtyiomHe 2 — 3 cyT MaTepHHCKyio cuopoimcTy noKHAaioT h ocTajibHbie peAHH, 
pa3BHBuiHeca H3 nepBHHHbix reHepaTHBHbix KJieTOK. 06mee hx hhcjio b OojibuiHHCTBe 
cjiynaeB He npeBbimaeT 6. OAHaxo pa3MHoaceHHe MC Ha stom He npexpamaeTca. 
3M6pHOHbi, (})opMHpyiomHecH b repMHHajibHOH Macce (pnc. 3, E)> AocTHraioT CTajmn 
«3apoAbimeBoro mapa» h bwxojiht b uiH3oaejib. 06mee kojihhcctbo 3apoAbimeH, pa3BH- 
BaiOmHXCH H3 «BTOpHHHbIX» reHepaTHBHbix KJieTOK, oObIHHO KOJieGjieTCH OT 6 AO 10. 
llocjieAHHx 3apoAbimeH MC oObiHHO OTpoacAaiOT nepe3 2 He^ejiH nocjie 3apaxeHHH 
mojijiiockob. O^HaKo npeKpameHHe pa3MHOxceHHH BOBce He conpoBoxAaeTca hx rnOeAbio. 
npn 26° napa3HTbi ocTaiOTca xchbmmh eme b TeneHHe 6—9 ahch. Bonee Toro, b hx 
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repMHHanbHbix Maccax eme c})opMHpyeTca flOBOJibHO MHoro reHepaTHBHbix xneTOx, ho 
aaBaTb Hanajio HopMajibHO pa3BHBaiomHMC5i 3M6pHOHaM nocjieflHHe no KaKHM-TO npHHH- 
HaM yxce He Moryr. TaxHM o6pa30M, penpo,ayxTHBHbiH noTeHiman MC 3aMeTHO npeBbimaeT 
hx peanbHyio npoayxTHBHOCTb. 


OECYXCflEHHE 

nojiyneHHbie HaMH ^aHHbie no3BOJi5noT paccMOTpeTb HecKOJibKo npo6jieM, CBH3aHHbix 
c napTeHHTaMH TpeMaTOfl. Ilpexc^e Bcero 3to othochtch k MHpaiumHflM, npnneM He TOJibKO 
npeflCTaBHTejien ceM. Echinostomatidae, ho h ^pyrax TaxcoHOB. Hame Bcero onncaHHa 
Mopcf)OJiorHH CBo6o,aHOxcHBymeH c})a3bi pa3BHTHa MC ocHOBbiBaiOTca Ha pe3yjibTaTax 
npHXCH3HeHHbIX HaGjHO^eHHH. Ho y XCHBbIX MHpaUH^HeB TpyaHO HfleHTHCfjHUHpOBaTb 
cexpeTopHbie h 3pejibie reHepaTHBHbie xjictxh. 3to Henerxo oaenaTb h Ha nocToaHHbix 
npenapaTax (TOTajibHbix h cepnax cpe30B, b tom HHCJie nojiyTOHKHx), ecjm 6bum 
Hcnojib30BaHbi Hea^eKBaTHbie xpacHTejiH (cm. Bbirne). Ha nepBbix 3Tanax BbinojmeHHa 
HacToamero HCCJie^oBaHHH aBTopbi caMH ,aonycxajiH ouih6kh b TpaxTOBxe npHpo^bi Tex 
hjih HHbix KjieTOK. Tojibxo conocTaBjieHHe pe3yjibTaTOB, nojiyneHHbix pa3HbiMH MeTo^aMH, 
BKJHOHaH 3JieKTpOHHyiO MHKpOCKOnHK), n03B0JlHJ10 Ha^eXCHO HfleHTHC^HUHpOBaTb KJieTOH- 
Hbie 3jieMeHTbi pa3Hbix thhob. 

Cxa3aHHoe onpe^ejiaeT xoMnjiexc npo6jieM, CBa3aHHbix c conocTaBjieHHeM aaHHbix, 
nonepnHyTbix H3 pa3Hbix jiHTepaTypHbix hctohhhxob. Mbi orpaHHHHMca aHajiH30M jiByx 
HaH6ojiee nojiHbix onHcaHHH h H3o6paxceHHH axHHOCTOMamzjHbix MHpauH^HeB, cymecT- 
ByiomHx b jiHTepaType, — Petasiger sp. (rHHeuHHCxaa, 1968) h lsthmiophora melis 
(Donges, 1973). Xoth cexpeTopHbie 3jieMeHTbi h H3o6paxceHbi Ha pncyHxax, npHBe^eHHbix 
b uHTHpoBaHHbix pa6oTax, oflHaxo 3to He Te cexpeTopHbie KjieTKH, o KOTopbix uuia penb 
Bbirne. KoMnaxTHoe repMHHajibHoe o6pa30BaHHe, OTMeneHHoe y jihhhhxh Petasiger sp., 
hbho BXjnonaeT Hecxojibxo reHepaTHBHbix xjieTox, HaxonamHxca npHMepHo Ha ozjhoh 
CTa^HH ^H({)(})epeHUHaaHH (cyaa no pncyHxy — He MeHee Tpex; rHHeuHHCxaa, 1968; 
pnc. 6, B\ c. 33), h ojihh 3m6phoh. 

Y MHpauHAHa I. melis b 3anHen nacra Tejia H3o6paxceHo Hecxojibxo CHMnjiacTHHecxHx 
Macc, coAepxcamnx pa3Hoe xojiHnecTBO aaep (ot 2 ao 8) (Donges, 1973; p. 219). MHoraa 
Tax pncyiOT 3M6pnoHbi, HaxoaamHeca Ha paHHHx cTaanax apofrneHHa. Hh ootoh «oan- 
hohhoh» reHepaTHBHon xneTXH Ha pHcyHxe HeT. Hto xce xacaeTca noapncyHOHHbix 
noannceH x 3thm pncyHxaM h onncaHHH, to b o6ohx cjiynaax aBTopbi yxa3biBai0T, hto y 
jihhhhox ecTb reHepaTHBHbie (3apoabimeBbie, no: rHHeuHHexaa, 1968; Keimzellen, no: 
Donges, 1973) xjictxh, h He ynoMHHaioT o HaaHHHH 3 m6phohob. 

KoHeHHO, OTMeneHHbie Ha pncyHxax pa3JiHHHa b cTeneHH aH({xt)epeHUHpoBXH repMH- 
HanbHoro MaTepnajia moxcho o6T>acHaTb TeM, hto paccMaTpHBaeMbie MHpaunaHH othochtch 
x pa3HbiM TaxcoHaM. 3to BnojiHe bo3moxcho, hto noaTBepxcaaioT He TOJibxo pe3yjibTaTbi 
HacToamero HecneaoBaHHa, ho h npHMep apyrnx rpynn. Ha Hecxojibxnx npeacTaBHTeaax 
ceM. Plagiorchiidae h Ochetosomatidae dbuio noxa3aHO, hto pa3jiHHHa no 3TOMy npH3Haxy 
Moryr npoaBjiHTbca He Tojibxo y pa3Hbix bh^ob oaHoro poaa, ho h Mexcay pa3HbiMH oco6aMH 
OflHOrO BHfla (flo6pOBOJIbCXHH H flp., 1983). 

OflHaxo cxa3aHHoe Bpaa jih othochtcx x onncaHHbiM b Hacroamen pa6oTe cexpeTop- 
hhm 3jieMeHTaM. YHHTbiBaa e^HHCTBO nnaHa CTpoeHHa, npHcymee MHpaunaHaM cocanb- 
mnxoB, OTHoexmHxca x TaxcoHaM ^ocTaTOHHO Bbicoxoro paHra (Dobrovolskij, 1965), 
moxcho npeanoaoxcHTb, hto OTMeneHHbie y MHpauH^HeB bh^ob poaa Echinostoma xpynHbie 
cexpeTopHbie xjictxh, TonorpacfiHHecxH c6aHxceHHbie c repMHHanbHbiMH saeMeHTaMH, 
HMeioTca y npeflCTaBHTejien h apyrnx poaoB. OaHaxo hx 6ojibuioe BHeuiHee cxo^ctbo co 
3pejibiMH reHepaTHBHbiMH xneTxaMH, no-BH^HMOMy, nocjiyxcHjio npHHHHOH Toro, hto 
aBTopbi 6ojiee paHHHx pa6oT npn onncaHHH MHpauH^HeB He pa3JiHHajiH xjictxh 3thx ^Byx 
TnnoB. EcTecTBeHHO, hto cexpeTopHbie xjictxh npn 3tom nona^ajiH b rpynny repMHHanb- 
HblX 3JieMeHTOB. 

H HaxoHeu, OTcyTCTBHe b UHTHpoBaHHbix Bbirne pa6oTax THHeaHHCXon h fleHreca 
COOTBeTCTBHfl MeXCfly OnHCaHHXMH H nOflpHCyHOHHbIMH nOOTHCHMH, C OflHOH CTOpOHbl, H 
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HJIJIK)CTpaUH5IMH, C flpyrOH, 3aCTaBJI5!K)T COMHeBaTbCH B flOCTOBepHOCTH H Toro H flpyroro. 
K co>KajieHHK), Bee sto, BMecTe B35iToe, noKa HCKjnonaeT B03M0>KH0CTb ncnojib30BaTb b 
nocjie^yiomeM aHajiH3e 6ojiee iuhpokhh Kpyr bh^ob sxHHOCTOMaTmt, b tom nncjie h Bimbi, 
ynoMaHyTbie Bbiuie. 

nojiyneHHbie ^aHHbie no3BOJi5HOT KocHyTbca eme oahoto BaxcHoro Bonpoca. Moxcho 
CHHT aTb ycTaHOBjieHHbiM, hto yHHBepcanbHbiM opraHOM pa3MHO>KeHH5i napTeHHT xbji5hotc5i 
T ax Ha3biBaeMbie repMHHajibHbie Maccbi, BnepBbie ^eiajibHO H3yneHHbie KopTOM (Cort, 
1944; Cort e. a., 1954). B HacToamee BpeMx nocTaTOHHO no,apo6HO HCCJie^OBaHbi ocoOeH- 
HOCTH HX OpraHH3aitHH H cjtyHKUHOHHpOBaHHX (flo6pOBOJIbCKHH H flp., 1983; TaJiaKTHOHOB, 
flo6poBOjibCKHH, 1998). flojiroe BpeMX CHHTanocb, hto no CBoen npnpo^e 3Ta CTpyKTypa 
npe^CTaBjiaeT co6oh HOBOo6pa30BaHne, btophhho B03HHKuiee kslk npncnoco6jieHHe mix 
npojiOHrnpoBaHHa cpoxoB oTpoxmeHHx napTeHHTaMH oco6en cjie^yiomero noKOJieHHx n 
He roMOJiornHHoe xHHHHKy MapnT (floOpoBOJibCKHH, 1975; floOpoBOJibCKHH n ,ap., 1983). 
Pa3BHTne repMHHajibHon Maccbi y peunn n cnopormcT b OHToreHe3e CBX3biBajiH c 
npoueccoM c})opMHpoBaHH5i y nocjie^HHX niH30uejiH. 

O^HaKO aHajiH3 opraHH3aijHH repMHHajibHoro MaTepnajia MHpaummeB po,aa Echinosto- 
ma noKa3aji, hto h b stom cjiynae Mbi HMeeM fleno c thhhhhoh repMHHajibHon Maccon, 
KOTopax npaKTHHecKH He OTjiHHaeTex ot «norpyxceHHbix» repMHHanbHbix Macc HexoTopbix 
pejmn. 3aKjiajtKa, cjDopMHpoBaHHe h Hanajio cfjyHKijHOHHpoBaHHx 3Toro o6pa30BaHHx npn- 
xomiTCx Ha nepnojt MOpcj)oreHe3a MHpaummx. Hmchho b sto BpeMx nponcxojmT npojin^e- 
paimx HejmcjxjiepeHimpoBaHHbix KjieTOK, HanHHaeTCx jmcfxfjepeHLmpoBKa («co3peBaHHe») 
reHepaTHBHbix kjictok, a b HexoTopbix cjiynaxx (HanpHMep, y E. paraensei , a cxopee Bcero, 
H y MHOTHX ApyrHX 3XHHOCTOMaTH.lt) MOXXT OCymeCTBJIXTbCX H ApoGjieHHe nOCJieAHHX. 

3aBepuieHHe Mopc{)oreHe3a MHpaitmmx h Becb nepHOjt ero CBoOojmoro cymecTBOBaHHx 
3HaMeHyiOTCH nojiHon ocTaHOBKOH sthx npoiteccoB, KOTopbie bo3o6hobjixiotcx TOJibKO Ha 
napa3HTHnecKOH c{)a3e pa3BHTHx MC, ho jtajiexo He y Bcex cocajibmHKOB (floOpoBOJibCKHH 
h jtp., 2000). TaKHM o6pa30M, y 3XHHOCTOMaTH.it peanH3auHa reHepaTHBHOH cjjyHKitHH 
oco6xmh nepBoro napTeHoreHeTHHecKoro noKOJieHHx OKa3biBaeTCx pa36nTOH Ha jtBa 3Tana. 
Ha nepBOM H3 hhx noMHHHpyiOT npojiHc})epaitHx nepBHHHbix HejtHc|x})epeHitHpoBaHHbix 
KjieTOK h AHc})c{)epeHUHpoBKa coOcTBeHHO reHepaTHBHbix KjieTOK, HHorjta conpoBOxmaeMbie 
HanaiiOM jtpoOjieHHx ojihoh H3 hhx. Ha btopom, yxce nocjie nepexojta pa3BHBaiomeroc5i 
opraHH3Ma k cymecTBOBaHHio b Mojunocxe, sth npoiteccbi ObiCTpo 3aicaHHHBaioTCx h 

maBHOH (J)yHKLtHeH MaTepHHCKOH CnopOUHCTbl CTaHOBHTCX «BbIBOAKOBa5I» - B Hen 

3aBepmaiOTCfl HanajibHbie 3Tanbi OHToreHe3a napTeHHT cjiejtyiomeH reHepaimn. 

CKa3aHHoe Bbiuie 3acTaBjixeT Hac eme pa3 BepHyTbcx k Bonpocy o npnpone repMHHajib- 
hoh Maccbi. flyMaeTex, hto b HacToxmee BpeMx CHHTaTb repMHHajibHyio Maccy ananTHBHbiM 
no CBoen npHpojte HOBOo6pa30BaHHeM, btophhho npnoOpeTeHHbiM napTeHHTaMH, yxce 
Hejib35i. KpaiiHe paHHHe 3aKjia^Ka h Hanajio cjjyHKimoHHpoBaHHx 3Toro opraHa, yitHBHTejib- 
Hoe cxoflCTBO ero CTpyKTypbi co CTpyKTypon xHHHHKa MapHT, HajiHHHe npaKTHHecKH y 
Bcex .aeTajibHO H3yneHHbix b stom OTHomeHHH napTeHHT, npencTaBjixiomHX caMbie pa3Hbie 
TaKCOHbi, — Bee 3to, BMecTe B3HToe, 3acTaBJi5ieT Hac npennojiaraTb roMOJiornio repMH- 
HanbHOH Maccbi h HHHHHKa ocoOeH repMac{)ponHTHoro noKOJieHHH. B to xce BpeMa 
pa3JiHHHbie MOjtncJ)HKaLtHH repMHHajibHon Maccbi, mnpoKO BCTpenaiomneca y napTeHHT 
pa3Hbix bh^ob TpeMaTO^t, HecoMHeHHO BTOpHHHbi h aztanTHBHbi no CBoen npnpofle. 3to xce 
othochtc5i h k npnoOpeTeHHK) repMHHajibHbiMH MaccaMH napTeHHT no^aBjiaiomero 6ojib- 
UIHHCTBa cocajibmHKOB CJ)yHKUHH BblBOUKOBOH KaMepbl (flo6pOBOJIbCKHH H ^p., 1983). 

AHajIH3Hpya B03M0XCHbie BapnaHTbl XtHHaMHKH pa3MHOXCeHH5I MaTepHHCKHX CnopOUHCT, 
Mbi yxce nncajiH o tom, hto sxHHOCTOMaTHUbi 3aHHMaiOT CBoero po^a npOMexcyTOHHoe 
nojioxceHHe Mexc^y Oojibmon rpynnon apxaHHHbix TpeMaTOn, c o^hoh CTopoHbi, h 6ojib- 

LUHHCTBOM «BbICmHX» TpeMaTOA - C HpyrOH (floOpOBOJIbCKHH H ^P-, 2000). Hp05IBJieHH5I 

«ne^oreHe3a» y hhx BbipaxceHbi 3HanHTejibHO cjiaOee (cm. HHxce), neM y npeflCTaBHTejien 
Fasciolidae, Transversotrematidae h TeM 6onee Philophthalmidae hjih Cyclocoelidae, y 
KOTopbix coOcTBeHHO reHepaTHBHax cJ)yHKUHx noKOJieHHx MC nojiHOCTbio peajiH3yeTC5i 
eme b nepno^ pa3BHTHa MHpartHxtnx (floOpoBOJibCKHH h ^p., 2000). B to xce BpeMa y 
SXHHOCTOMaTHA BKJia^ napa3HTHHeCKOH c})a3bl pa3BHTHX B penpOAyKUHK) MC OTHOCHTejIbHO 
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HeBejiHK. B 3tom OTHomeHHH ohh CHjibHO ycTynaiOT MC OTpa^OB Strigeidida h Plagi- 
orchiida, y KOTopbix reHepaTHBHaa c|)yHXUH5i npaxTHnecxH uejiHXOM ocymecTBjiaeTca Ha 
napa3HTHHecKOH c})a3e b MOjmiocxe-xo35iHHe. 

He Bbi3biBaeT comhchhh, hto «xpaiiHHe» c{x)pMbi — pe3yjibTaT btophhhoh cneimajiH3a- 
UHH. OflHaKO paCCMaTpHBaTb MC SXHHOCTOMaTHfl KaK HCXOflHO npHMHTHBHbie, COXpaHHB- 
uiHe b HeH3MeHeHHOM BH^e HaH6ojiee apxaHHHbie oco6chhocth npouecca pa3MHOxceHHJi, 
Toxce HeT cepbe3Hbix ocHOBaHHH. Mbi yxce paHee nncajiH (flo6poBOJibcxHH h ji p., 2000) o 
TOM, HTO, nO-BHflHMOMy, HCXOflHOH (})yHXUHeH napa3HTHHeCXOH (})a3bl pa3BHTHa MC 6bIJia 
«BbiBO ( aKOBaa» — nepexo^ k «xcHBopo}K^eHHK)» oOycjiOBHji Heo6xo/mMOCTb b «BbiHauiHBa- 
hhh» 3m6phohob cjie/tyiomero noxojieHHB b B03HHxaiomeH jynn stoh uejin aapo/mmieBOH 
nojiocTH (uiH3ouejie). A MC 3XHH0CT0MaTHfl yxce npnoOpejiH noxa eme cjia6o BbipaxceHHyio 
cnocoOHOCTb k pa3MHOxceHHio Ha napa3HTHHecKOH c{)a3e pa3BHTH5i. 3to oneHb BaxcHoe 
«,HOCTHxceHHe», h6o o/ihhm h3 rjiaBHbix HanpaBjieHHH nocjie/jyiomeH sbojiiouhh cocajibiim- 
kob h 6buio pe3Koe yBejiHneHHe penpo/iyxTHBHoro Bxna/ja Bcex noxojieHHH napTeHHT, b tom 
HHCJie h MC. BMecTe c tcm y MC sxHHOCTOMama Hepe/jxH h npoflBjieHHJi ne^oreHe3a. 

Jlerxo BbicTpaHBaeTca pa/*, HJunocTpnpyiomHH nocTeneHHoe ycHjieHHe «neaoreHeTH- 
necxoH npHpo < nbi» MHpaim/meB. OTxpbmaeT ero E. caproni. CTporo roBopa, y MHpaummeB 
3Toro BHfla xaxne-jinOo npoaBjieHHH «ne^oreHe3a» OTcyTCTByioT: repMHHajibHbin MaTepwaji 
npeflCTaBjieH repMHHajibHOH Maccon, jihihchhoh 30Hbi jjpodneHHfl. B ee cocTaB, xax yxce 
roBopHjiocb Bbirne, bxoaht jinuib He^H(J)(J)epeHUHpoBaHHbie, coapeBaioiime h 2 3pejibie 
reHepaTHBHbie xjictxh, xoTopbie npncTynaiOT x jjpoOjieHHio npaxTHnecxH cpa3y nocjie 
3aBepmeHH5i MHrpaimn h jjocTH>xeHH5i napa3HTOM MecTa oxoHnaTejibHoro nocejieHHa b 
M0JlJH0CXe-X03JIHHe. rio-BH^HMOMy, paHHee H HHTeHCHBHOe pa3BHTHe 3apOflbIUieH H3 
«nepBHHHbix» reHepaTHBHbix xjieTOx npH OTcyTCTBHH y sthx jjpeBHHx h apxaHHHbix 
napa3HTOB scjxjiexTHBHbix MexaHH3MOB sxcnjiyaTauHH xo35iHHa o6ycjiOBjiHBaeT ObicTpoe 
HCTOmeHHe MaTepHHCXOH CnOpOUHCTbl H COOTBeTCTBeHHO HeB03M0XCH0CTb nOJIHOH peajlH- 
3auHH ee penpo/tyxTHBHoro noTeHimajia. O nocjie/meM CBH^eTejibCTByeT OTMeneHHaa paHee 
H36biTOHHOCTb npoflyimpoBaHHfl reHepaTHBHbix xjieTOx repMHHajibHOH Maccon. 

Cjie^yiomeH b stom pajjy oxa3biBaeTca E . paraensei , y xoTopon cjiaxyjibTaTHBHO (bo 
BcaxoM cjiynae y Hccjie/iOBaHHOH jia6opaTopHOH xyjibTypbi) o/ma reHepaTHBHaa xjieTxa 
oOroHJieT b CBoeM co3peBaHHH Bee ocTajibHbie h npHCTynaeT x jipoOjieHHio eme jio 
3aBepmeHHa Mopc})oreHe3a MHpaummfl. B jjanbHeHineM stot smOphoh CHJibHO oOroHaeT b 
CBOeM pa3BHTHH OCTaJIbHbie 3apOflbIIUH, XOTOpbie HaHHHaiOT (J)0pMHp0BaTbC3 TOJIbXO Ha 
napa3HTHHecxoH c})a3e pa3BHTH5i MaTepHHCxon cnopouncTbi. Oh xce nepBbiM h OTpoxc^aeTca 
MaTepHHCXHM opraHH3MOM, npHneM 3to npoHCxo^HT paHbiue, neM noaBjiaiOTca nepBbie 
peflHH b Mojuiiocxax, 3apaxceHHbix E. caproni (Lie, Bash, 1967; Sapp e. a., 1998). Pa3BHTHe 
3toh «npexc / neBpeMeHHOH MaTepHHCxon pe/mH» («precocious mother redia») 3aMeTHO 
T0pM03HT, XOT5I H He nOflaBJIfleT nOJIHOCTbK), pa3BHTHe OCTajIbHbIX peflHH B MaTepHHCXOH 
cnopouHCTe (Sapp e. a., 1998). C HexoTopbiM OTpbiBOM bo BpeMeHH pa3BHBaioTCJi h apyrwe 
3apojibimH, npo/tyimpyeMbie MaTepHHCxon cnopoimcTon (Ataev e. a., 1997; ATaeB, 2000). 

TpeTbe 3BeHO b stoh uenH — oOjinraTHoe npHcyTCTBHe 3m6phohob y MHpaummeB. 
3tot cjjeHOMeH onncaH y mnpoxoro xpyra bhjjob TpeMaTOu, othoc5HUhxc5i x pa3HbiM 
ceMewcTBaM (cm. o63opbi: Pearson, 1972; FajiaxTHOHOB, flo6poBOjibcxHH, 1997; flo6po- 
BOJibcxHii h ji p., 2000), xoth flajiexo He Bee ^aHHbie Taxoro po^a 3acjiyxcHBaiOT nojiHoro 
TOBepHa. Be3 coMHeHHa, 3to HMeeT MecTO y npe^cTaBHTejieii Fasciolidae h Transverso- 
trematidae; npeACTaBHTejiH xce 6ojiee cneuHajiH3HpoBaHHbix ceMencTB Allocreadiidae, 
Hemiuridae, Notocotylidae, Paragonimidae, Clinostomatidae h ^p. Hyxc^aioTca b ^eTajib- 
hom nepeHCCjie^OBaHHH. Oco6bin HHTepec Bbi3biBaeT pa3MHO>xeHHe MC Fasciola hepatica. 
Bo-nepBbix, hx reHepaTHBHaa (J)yHxuHH nojiHOCTbio peanH3yeTca eme b nepwofl pa3BHTHa 
MHpauH^Ha — napa3HTHHecxaa c|)a3a MC cnyxcHT jinmb BbiBo^xoBOH xaMepow. Bo-BTopbix, 
b jiHTepaType cymecTByioT flBe tohxh 3peHHa no noBO/ty cym>6bi ^opMwpyiomHxca 
3m6phohob. ComacHO o/moii H3 hhx, Bee 3M6pHOHbi h reHepaTHBHbie xjictxh, HMeiomweca 
eme y MHpaummfl (hjih no xpaHHen Mepe 6ojibinHHCTBO. — TlpuMen. asm.), 3aBepmaiOT 
CBoe pa3BHTHe b MC h /taiOT Hanajio pe/m^M (Cxpa6nH, 1948; Mattes, 1949, h ap.). B psme 
xce HCCJie/tOBaHHH (Czapsky, 1978; Kostova, Chipev, 1991, h ap.) nocTyjiHpyeTca, hto 
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TOJlbKO OAHH -— CaMblH KpynHblH 3M6pHOH MHpaUHAHfl HOpMaJlbHO pa3BHBaeTCH B peflHK). 
OcTanbHbie 3M6pnoHbi h eme He npHCTynHBiiiHe k ApoOneHHio 3pejibie reHepaTHBHbie 
KjieTKH nocTeneHHO pe3op6npyK)TCH. 

Kohchho, 6ojiee CTapbie AaHHbie HyxcAaiOTCA b cepbe3HOH SKcnepHMeHTanbHOH nepe- 
npoBepKe, ho oneHb BepoaTHO, hto b npnpoAe peanH3yi0TC5i 06a BapnaHTa. Penb MoaceT 
h^th o pa3Hbix noABH^ax (CxpaOnH, 1948) hjih reorpacf)HHecKHX pacax F. hepatica. 
Hejib3fl HCKjnoHHTb h npocTOH Bapna6enbHOCTH 3Toro npH3Haxa: BeAb y E. paraensei Aaxce 
b paMKax oahoh xyjibTypbi (J)opMHpoBaHHe b MnpauHAHH 3M6pnoHa «npexcAeBpeMeHHOH 
MaTepHHCKOH peAHH» — ABjieHHe ^axyjibTaTHBHoe. 

OTpoxcAeHne MC oahoh peAHH h rn6ejib Bcex ocTajibHbix 3apoAi>imeH onncaHbi h y 
Trasversotrematidae (Cribb, 1988), OAHaxo cyAHTb o cTeneHH oOnnraTHOCTH paccMaTpn- 
BaeMoro (JieHOMeHa b npeAenax 3Toro HeOonbinoro ceMencTBa Mbi noxa He MOxceM. 

3aMbiKaiOT pm npeACTaBHTejiH ceM. Philophthalmidae h Cyclocoelidae c hx o6jinraTHO 
<OKHBOpOAflmHMH» MHpaUHAHflMH, COAepXtaiUHMH no OAHOH C(})OpMHpOBaHHOH H TOTOBOH 
k caMOCTOHTejibHOMy cymecTBOBaHHio b Monmocxe peAHH. 

TpaKTOBKa npHBeAeHHoro Bbirne paAa HanpaniHBaeTCA caMa co6oh — penb hast o 
CT aHOBAeHHH neAoreHe3a b npouecce sboaiouhh MaTepHHCKoro noKoneHHA napTeHHT 
TpeMaTOA. OAHaxo sto npocToe oOTHCHeHne bpaa ah moxcct 6biTb npH3HaHO yAOBneTBO- 
pHTeAbHbiM. Mbi yxce nncaAH o tom, hto MHpauHAHH npaxTHnecKH Bcex HCCAeAOBaHHbix 
k HacTOHmeMy BpeMeHH apxaHHHbix TpeMaTOA abaakjtca reHepaTHBHo 3peAbiMH opraHH3- 
MaMH, 3aHaCTyK) nOAHOCTbK) 3aBepUIHBUIHMH CBOe pa3MHOXCeHHe (floOpOBOAbCKHH h AP-, 
2000). Bee nocAeAyiomne coOhtha, CBA3aHHbie c pa3BHTHeM h (JjyHKUHOHHpoBaHneM 
napa3HTHnecKOH (})a3bi MC, sto npoflBneHne aHaOoAHH. 

JlHHHHKaMH MHpauHAHH npHMHTHBHbIX COCaAbLUHKOB MOiyT CHHTaTbCfl TOAbKO C 
«6HOAOrHHeCKOH TOHKH 3peHHH», nOCKOAbKy BbinOAHAIOT paCCCAHTeAbHyiO 4)yHKUHK). Ho 
b 3tom cnynae TepaeT cmhca h uinpoxo Hcnonb3yeMaa b AHTepaType 4)opMynHpoBKa 
«neAoreHeTHnecKHe ahhhhkh» aaa o6o3HaneHHA MHpauHAHeB 4)HAO(})TanbMHA, uhkaouo- 
eAHA h, bo3moxcho, HexoTopbix ApyrHX TpeMaTOA. neAoreHe3 no CBoeii npnpoAe — 
HBAeHHe BTOpHHHOe, h6o B03HHKaeT B pe3yAbTaTe npnoOpeTeHHH HCTHHHOH AHHHHKOH 
cnocoOHOCTH k npexcAeBpeMeHHOMy pa3MHOxceHHio nyreM napTeHoreHe3a. MnpauHAHH 
apxaHHHbix TpeMaTOA, Ha Ham b3taaa, He npnoOpenn, a Bcero AHiub coxpaHHAH b npouecce 
nepexoAa k napa3HTnpoBaHHio b MOAAiocKax cnocoOHOCTb k pa3MHOxceHHio, hcxoaho 
npncymyio npeAKOBbiM (})opMaM (floOpoBOAbCKHH h Ap., 2000). 

Cxa3aHHoe b KaxoH-TO Mepe yroHHaeT Harnn npeACTaBneHHA o npnpoAe MHpauHAneB, 
ho He AaeT OTBeTa Ha Bonpocbi, xaicoe 3BeHO b paccMOTpeHHOM p^Ay noAHee Apyrnx 
BOCnpOH3BOAHT aHUeCTpaAbHOe COCTOHHHe H KaKOBbI B03MOXCHbie npHHHHbl, 3aCTaBHBUIHe 
ApeBHHx TpeMaTOA SBomonpoBaTb b AByx AnaMeTpaAbHO npoTHBonoAoxcHbix HanpaBAe- 
hhhx. IIoncKaM otbctob Ha 3th Bonpocbi 6yAeT nocBAiueHa OTAeAbHaa nyOAHKauHH. 

HacToamaa paOoTa noAAepxcaHa rpaHTaMH nporpaMMbi «YHHBepcnTeTbi Pocchh — 
(})yHAaMeHTaAbHbie nccneAOBaHH5i» (rpaHT No 2. 3.3.3 (62)), Mhh. o6pa30BaHHA PO (E-00- 
6.0-181) h POOH (rpaHT N<> 98-04-49706). 

ABTopbi BbipaxcaiOT HcxpeHHioio OAaroAapHOCTb npoc}). K. KoM6y (C. Combes, OpaH- 
Uha) h A-py >KopAaHy (J. Jourdane, OpaHuna) 3a npeAOCTaBAeHHyio B03MOXCHOCTb 
HcnoAb30BaTb xyAbTypbi h AaOopaTopHyio 6a3y FlepneHbAHCKoro yHHBepcnTeTa. Mbi oco6o 
npn3HaTeAbHbi A-py A. OypHbe (A. Fournier, OpaHuna) 3a noMomb b npOBeAeHHH snexT- 
pOHHO-MHKpOCKOnHHeCKHX HCCAeAOBaHHH. 
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THE ORGANIZATION OF GERMINAL MATERIAL AND DYNAMICS 
OF MOTHER SPOROCYST REPRODUCTION IN THE GENUS ECHINOSTOMA 
(TREMATODA: ECHINOSTOMATIDAE) 


G. L. Ataev, A. V. Avanessian, E. S. Loker, A. A. Dobrovolskij 
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SUMMARY 

The reproduction in the first parthenogenetic generation — mother sporocyst (MS) in two species 
of echinostomes ( E . caproni, E. paraensei) is investigated. 

A group of densely packed cells, which noticeably differ from others, occupies the posterior 
part of the miracidium. They are characterized by large sizes and a large bubble-shaped nucleus with 
heterogeneous nucleolus and strong dispersed chromatin. The use of histological and electron 
microscopic methods has shown that with observed similarity these cells are classified in two tyoes 
and have a completely different origin. 

First of all, large secretory cells stand out. In E. caproni miracidia their number averages 
6.8 ±0.2 and linear sizes is 10—12 pm. Secretory cells possess a large bubble-shaped nucleus. The 
caryoplasm looks optically empty because of strong dispersion of chromatin. A large nucleolus 
occupies a bit eccentric position. Eosinophilic cytoplasm contains poorly noticeable at light-optical 
level accumulations of small granules. 

The second group of cells is represented by typical germinal cells (GC). The number of GC 
does not exceed six. Their polymorphy is well above that of secretory cells. The sizes of GC vary 
from 5.4 to 9 pm. 

The largest cells (8.1—9 pm) occupy the front position and usually are located between secretory 
cells. Intensively basophilic cytoplasm surrounds bubble-shaped nucleus with a large nucleolus like 
border with uniforming thickness. The heterochromatin is evenly distributed over the caryoplasm. 
Its content of nuclei is more than that in nuclei of secretory cells. That is why they do not look 
optically empty. So, it is «mature» germinal cells. 

Four or five cells are located directly behind «mature» cells. Their sizes are gradually decrease 
towards the posterior of the miracidium (the diameter of the smallest cells reaches 5.4 pm). Nuclei 
with a centrally located nucleolus are characterized by larger amount and more condensation of the 
heterochromatin than those in «mature» cells. Meanwhile, they concern to nuclei of bubble-shaped 
type. In general, all cells of second type represent the primary germinal cells distinguished* by the 
stage of their differentiation. 

Also, 2—3 undifferentiated cells occupy the most posterior part of the miracidium. Their sizes 
average 5.55 ±0.18 pm. The nucleus contains a lot of densely packed heterochromatin. On parasitic 
phase of MS development undifferentiated cells give rise to secondary GC. 

Electron microscopic data in details confirm the situation described above. The essentially similar 
results were received during the investigation of E. Paraensei miracidia. The differences are observed 
in parametrical characteristics of germinal material and in small variability of the extent of germinal 
material development. With E. paraensei , germinal material may be represented by not only GC and 
undifferentiated cells, but one germ as well. So, our investigation has shown that germinal material 
of echinostomes represents typical germinal mass. 

The germinal material condition does not change on parasitic phase of E. caproni MS 
development during the first day of post infection (PI). The activization of germinal material coincides 
in the time with the beginning of schizocoel formation in 2 Days PI. On the 3rd day of PI, the 
proliferation of undifferentiated cells begins and the first germs are free to float in enormous 
schizocoel. After 8 days of PI, MS release the first rediae. During the following 2—3 days the other 
rediae formed by primary GC left MS. The release of rediae derived from secondary GC was observed 
later. So, E. caproni MS give rise to 12—16 rediae which is much less than the number of GC 
formed in MS. The earlier release of the first E. paraensei rediae by MS is predetermined by the 
difference in the structure of germinal mass in E. paraensei miracidia. 

Therefore, Echinostomatidae is intermediate between two groups of trematodes. The first group 
has MS that completely realize reproductive function in the time of miracidial formation; but the 
second group includes higher trematodes characterized by the transfer of reproductive time on a 
parasitic phase of MS development. The question concerning to so-called «pedogenetic larvae of 
trematodes» is discussed. 
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Phc. 2. CeKpeTopHbie n reHepaTHBHbie kjictkh MHpamiUneB pona Echinostoma. 

A — npojiojlbHbift cpea Hepea tejio MnpaixniiMH E. caproni (nojiyTOHKHH cpe3); E — npo.ao;ibHbiM cpe3 nepea Tejio 
Mupammufl E.paraensei (napacjDMHOBbiH cpea); B—E — cpeabi nepea Tejio MnpamuuiH E caproni b o6jiacTH pacnojio- 
jkchhh ceKperopHbix h reHepaTHBHbix KJieTOK; — rnnonepMajibHbift rpe6eHb; ec — rpaHyjibi ceKpeTa; Mm — 
mhtoxohuphh; h — HyKJieoJia; x — xo6otok; u — uhptouht; an — 3nnTe;inajibHbie ruiacTMHKM; anp — SRHoruiaaMa- 
TMHecKHH peTHKyjiKDM; hzk — *mpa reHepaTHBHbix KJieTOK; ncx — *mpa ceKpeTOpHbix KJieTOK; nan — *mpa 3nnTe- 

JIHaJIbHblX njiaCTHHOK. 

OcTajibHbie o6o3HaHeHMjj TaKne xce, KaK Ha puc. 1. 

Fig. 2. Secretory and germinal cells of miracidia of the genus Echinostoma. 
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Phc. 3. MaTepHHCKHe cnopoiiHCTbi Echinostoma caproni. 

A, B — Mono^bie MaTepHHCKHe cnopouncTbi (A — B03pacT 1 cyT; £ — 3 cyT); B — OTCTaioiuaH b pa3BHTHH 3-cyTOMHaH 
MaTepHHCKaa cnopouncra H3 nepnKapua; E JJ — 3pejibie MaTepHHCKHe cnopouncTbi (£— B03pacT 4 cyr; 7 cyT); 
E — repMHHajibHaa Macca 10-aHeBHOH MaTepHHCKon cnopouncTbi; zm — repMUHajibHaa Macca; K3M — KfleTKH 
3apoiibmjeBOH MeM6paHbi; 3zp — 3anaTOK tjiotkh peann; 3n — 3apo/ibiiueBafl nojiocTb; nm — nHKHOTHMecKHe Tejia 
b 3apo,abiiue peann; ctcc — coMaTHHecKHe kjictkh cnopouncTbi. 

OcTajibHbie o6o3HaHeHH5i TaKne ace, KaK Ha pnc. 1, 2. 

Fig. 3. Mother sporocysts of Echinostoma caproni. 





